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-\»Vt:JU6[lg Tokyo (JP). 

*|^B (Brt;: AE, AG, AL, AM, AT, AU, AZ, BA, BB, 
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UA, UG, US, UZ, VN, YU, ZA, ZW. 

ftIZ® (tiM)'. ARIPO ¥f& (GH, GM, KE, LS, MW, 
MZ, SD, SL, SZ, TZ, UG, ZW), a-5 ->7»» (AM. 
AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 O v /\Btf 

(at, be, ch, cy, de, dk, es, fi, fr, gb, gr, ie, it, 

/b»*; 



! (54) Title: DNA ENCODING SUCROSE PTS ENZYME II 
I (54)£BJ!<D«&: ^a-^n-XPTSI^'f AII$3-h*r«»DNA 

= amino acids and having an activity of binding to sucrose. 



I (57) m%3: 



rf 
00 
IT) 

O 



O 



a iJiMlOJ'i^- Kafi?©T**«*Cas8ette-ligatioii mediated 
PClfcKHDJMU TIB (A) Xi* (B) C*1"* W^*t»^a-^n 

(B) ■SW«©b1W«2K:B«©T^>'«EWK:^V^-C, l*b 
o N S/a->D-Ai:fi6t«gttS#t«^ , ^«' 
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LU, MC, NL, FT, SE), OAPI ttft (BF. BJ, CF, CG, CI, 2**3- «2S2S5£2Kfx**5? KfcSS 
CM, GA, GN, G W, ML, MR, NE, SN, TD, TG). » hOH IJMWftTl** r a htfcg 

0) 7) -1 5" v A / — rj sylSg 

ftttttll*M: 

- BBHSttM 
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J/a-^D-^P T Sx>-!f>f A I IS3-KtSDNA 

SJRStMfcffiSi: b"C* PTS (phosphoenolpyruvate : carbohydrate phosphotr 
ansf erase system, X&phosphoenolpyruvate-sugar transport system) 
(WTs PTSCoiMll Escherichia coli and Salmonella Cullular and M 
olecular Biology, second edition, ASM (American Society for Microbiolog 
y) press #f&) o 

PTStt, mtcom (PTSi) <DM&tv>m<t, cft&©ft**cft*3 

5 0 $ s peps, t^*iy-;v^f>itito 
PEP($fflB&rt) + *&(8BilSfl) -» 

PTsa, aifirt©*^**^-^^^^* (WT ^ rpEp J ^ fev ' 
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2 

xi/xl) tr-3'J (Escherichia coli) Sffit^t*? • ^7 >f A 'J -7 A 
(Salmonella typhi murium) Tftt, PTS^t^W^S^ WT©Rfc 

( 1 ) p e p + e i»-*p - e i + tr;nf 

(2) p-E I +Hp r->P-Hp r + E I 

(3) P-Hpr + EIIA^P-EIIA + Hpr 

(4) P-EIIA + EI1B->P-E1IB + EIIA 

(5) P-EIIB+3g (JOB*) +EIIB+£r-P (») 
±IBS*C*riP**W<**©$^ E I (x>if>TAI) MHpr (f 

wt*K) f^T©PTS«©U>»<bt:M*-r»Rr*tt©li» 
*9>M9X*>\)> SflftPTS^W^R (gereralPTS protein) fcnffcJft 

-7?, EII (x^-TAII) ttPTS*C»I*«n?i&!K *£«fcoT^<ofr 

-^D-^-cttEiii4iitg^>^^«-e**"Baviici:, 

I s HPr, EIIA&tfEIIBfcrt-UTfTfcftSo E II©flIl*!£&#T-;fc£ E II C 

EIIO^EOHm vw-*PTS£*e>*i*fc©-Cfc!K A. B©^ 
Y * J >m-(D Rji§&* U K*T»£ Ut * *5 s - o©§lf*l * X 

(iic&tniD) — ^©jijidi^ut^So 

(ptsI).tt*n-=>^ E?iJ&£#&£ftTl^ (Saffen, E.W. et a 
1., J. Biol. Chem., 262, 16241-16253 (1987), De Reuse, H. and Danchin, 
A., J. Bacterid., 170, 3827-3837 (1988)) . Ztc. EIIICO^T*k 
iPOif{^D-^>^nt^5 (Saffen, E.W. et al., J. Biol. Chem., 2 
62, 16241-16253 (1987), Erni, B. and Zanolari, B., J. Biol. Chem., 261, 
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3 

16398-16403 (1986) , Nelson, S.O. et al., EMBO J., 3, 1587-1593 (1984) ) . 

ft, mourns iottt, * <DMMft^®&&fr%tbT, PEPS^^t 
ft^PTS (non-PTS) ##£<T £ &(Db%\ Z>hT 1-^, 

tu § (^||3p 5-244958^ ft H¥ 8- 196280*1) . huBBD N AKrJt© "5 %n ^6k 
o©*-7*> • y-5**>y- (ORF-FK 0RF-F2, 0RF-F3SOTF-F4) 

5 1 1T-&3 (Gunaseakren, P., J. Bacterid. 172(12) 6727-35(1990^) <D\Z 
»U 0RF-F2#3- H U#S7 S J ftE*lti4 2 4 7 ^««*i:Jttt»»*o 
fco 0RF-F2©Tfc©E?»J£S*n-->^l^ *©JS*Eai£fc£l/fc- 

*LT. 1»K©*>a*7-**fc*SSfcDNAKfrtt, 2o(0«4lfc^n- 
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Tf3 (A) Xtt (B) \zmt9>>i*n~C%>*o 

( A ) EH * ©E9J M 2 C 13$© 7 5 ^ S * 1" * * > 7 < * * <> 

(B) EW*<Di»««2CE«©T^>'»BWK:*JV^, 1 « U < tt*M 

**0§tt*fc. T!3 (A) Xt4 (B) CWW^Jtt3-Kt«DNAfc 

(DTimcomm, nx. mn. mum* 

huS3D NAJ: lTtt> TIB (a) Xtt (b) CitDNAW 

(a) EWaoEWMlCwt-JMiEai©^ £S#^3 7 7 9-5 7 6 
lfr£>fc5j£SE?'J££t?DNAc 

(b) EW*©BW«1^*^**K W ®^** i£S§^3 7 7 9-5 7 6 
1 fr&fcftSUSEWi:* h 'J>y.x > h fc*ftTT>W 7' 'J ^XU * 

0 2{ix pBCT4©i»sijass^-r0o 

^M^HlAfc^©£l©Ml 
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«fRWft»*l^l6^ft* (Cassette-ligation mediated PCR& (Mo 
lecular and Cellular Probes, 6, 467-475) ) . bfc** rtfft 

Ig^ftTfc*) (^?BB(1*)SiTAKAHA LA PCRTM in vitro Cloning Kit) , 

*»W0DNAHU *»9i©DNAaV*©l»«««©ii*iSW*W&*^* 

^'J^f-i/3>ia^ ifeft:DNA7^7'J-*^W§uJ:*)t 
15, 3»j*£«a©»6fl;DNAfcJu mtf Saito£>©££ (Biochim. Biophy 
s. Acta, 72, 619-629 (1963)CE«) fcS^ttK. S. Kirby©£& (Bip^hem.J., 
64,405,(1956)) ^jSCiDWtS^WSi. 

*©«U ftft*DNA©Mx MDNA7^7'J-©m 
^->>3>, PCR, r^^KDNACiKs DNAOtOttSV*^ JBK 

<fc <»6ftTt*a»#0£&£#fflt-*;:i:* s "C£*°' C*t*>©££Bu Sambro 
ok, J., Fritsch, E. F., and Maniatis, T., "Molecular Cloning A Laborator 
y Manual, Second Edition", Cold Spring Harbor Laboratory Press (1989)$K 
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T5*ntt«J:<x AttWCtiU PBR 3 2 2, pTWV 2 2 8, pMWl 1 9, p 

uc i Qm&m? e>n^»o 

±fB©<fcaCUTm»*n**»lll!©DNA*^tpDNABrM-©ifiaSffi5»J©- 

0»J£> E8l3l©Eai*-5 1 PJgSE^Jfx 3 7 7 9- 5 7 6 1 

*BW©* Wl*JtT*3S'i-*n-aPTSx>if-f All 

' fc3-KbTV^.'ft, EMMlfcwr**!!*! 1 ^ Jg»«3 4 2~15 0 
5, &tf&g§^2 3 3 8- 3 6 0 9#, ^H¥8-196280^ 13.131©^^- * 7- 
-tfate^S^ttDNAKrM-^OORF-FU 0RF-F2C#^ffl^tSo Sfcx Rtm^ 
1 i&MMWt. ft||¥8-196280^CE*©«*E*Jfcfc]ttt-rai:> Efll 
1 C*T«aSE*IC:fe^T«aS« 1-3687 ft§g¥8-196280 
^£EtB©JgSE7!lfc-&Ufco mtZisz-??— VMfc^Z^ts 
D NAIifrU 2o©J4Atfc^D-><bKr)t^e>^?)-i:* s 0^^* i i:^ofco 
*»W©DNAt±; 3-|*3ft**A-*n-aPTSx>1f>f AllOS/a- 

* n-a fcig£l-3i£tt#S&feft&v>lK t) ^ l S b < t±Htfc©{iLgT"© 1 « U 

<ttf»l®7US©I«l> iAs ttttk XttattffiS^tJ^i-^n- 

^^s©^>^^M©^^B(cj3(t^^g j pa^t-<fc^'c^p^§o * 

57^ii^#t:MU 7 0-8 0%U±> »*L<»9 0-9 5%tt±© 

fflE£&£u ^a-^□-^^c^t^rS^4^ ; s■r^^©T'^)^tfecfcv^o a 

ftfttyu buIB r }Igfcj fc^ 2-180f@, $?£U<Bu 2 - 6 0 ffl, «fc !) 
b<fci:2-5f®T*&£o 

S3-Kt«DNAI4, H*H»ffittBtt*H*C«fcoT* tf*©»tt©7 $ 
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ttitk x«2!(fi[S#trJ:5K:JgaSE5yS3lt*-rsc 

N--hov^7-^> (ntg) t,u<«4ffiffiK«©a««s«iaK:ffl^e)nT^ 

$£fcir©^Rt3£D£&S (mutantX invariant) &££*i£o 
S H £ * "f -S ^ a - * D - * P T S x > if 4 A 1 1 £ 3 - K I" 5 D N A £ fc tt £ 

S#^3 7 7 9- 5 7 6 1 fre>ft5«HEai££1-3D N AXttP9*a6ffiWS* 
1-*DNA*fePCR»*K:«kOII«*nftrD-r2:^ r U>fx>hft*ft 

n-*P T Sx>f^f AII££* 5 ~ Ht5DNAS#it5C 

n-F-rsDNAtffcfcftS. uC-Ci^ rxhU>yi>h*Mj ^ 

ffiH^fe#JS^DNAE±* 0U£5 OXW±0ffiHtt6*1-*DNAP±ff/W 
7^MXU &fflE£^^DNAE±#A>f XUfcv^ttx 

SSC, 0. 1%SDS, *?£U<&> 0. 1 xSSC, 0. IXSDSCttU 
**£«£^/WXU^fXtS&##^tf£ftSo CCT-OTttfc^ Lipman-P 
earson0£&( Science 227, 1435-1441 (1985))XJiTakashi & Gotoh©73&(J. 
Biochem. 92, 1173-1177 (1984))K X *) M&t? 5 . XD-X©i£itfcJ\ 
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n-^C«-&r«fittt*f«B D, EW«©tWW 2 £IB*©7 H- J m 

mmz&uz, i«i/<ft*«i©7^»©M> »^ **** 

5 fc«>, ££tf*©±*C PEP ^filtST y »*©&«£ t o T tt*«"C 
□ y*3S««"Cttx S/a-*n-*©#PTStt»£*lT^fcl^ ^Jx«S/a 

KSffl^fcae^Wft (#&¥7-108228^#Sl) Uot, fist-i^i 



WO 01/02584 
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^fctfffiE^V * I*KtmG2iliimn*$fr dnt. J. Syst. Bact 

eriol., 41, 255 (1981)) , |fe3^^r^AiJ:#f l:«7>h'M 

T-b h £*>>U# * £A 

V U ^ A (n'J^/^r'J^A ' ^ 5. * A ) 

x-r >tV A (n n/^f'J ^a • sow* ^*A) 

(D U ^/^r'J ">A • 5. ift A). 

^r>-x"j^7-<^A 



d y ^./n'^t 1 y »?a 
n y*/t*xy <7A 
n >M/^f'J «7A 

=i y ^/^r'J "7 A 
□ iJ^/^r'J "7 A 

n y *^^y ">a 
u y %n>?TV t>k 

rUK^r'J ^A 

^l/C;^f'J ^A 
^1/bVN-^^y 

7*1/ Wf'J A 
^l/t/^r'J^A 
7*1/ K;^f'J -7 A 

^l/K/^fy -?a 

^l/t/^r'J^A 
^D/^r'J^A 



D-fe* 9 A 

it'^D'Jf^^A 

T>^-7^^7 (3n/^T , J , )A'7>€-7^ 

t;w\*a 

t'J?A 

7>€-77^ 7 A 

HB58-67699*£«#JRO ^ PHM1519 (»|BB58-77895^&*#W) 6*1 
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«K$!l«lfBSS£^ifo 
PAJ655 iyx';t7«3'MJ11882(FERM BP-136) 

3 W *t W A • JW 5 *ASR820 1 ( ATCC39 1 35 ) 
PAJ1844 lyx'Jt7-3UAJ11883(FERM BP-137) 

3W^'M-r*?^^SR8202(ATCC39136) 
PAJ611 r>x'Jt7-3'JAJ11884(FERM BP-138) 
PAJ3148 3Wr?f'M-r^^ASR8203(ATCC39137) 
PAJ440 n*m-X*7*f'JXAJ11901(FERM BP-140) 
pHC4 iyx'Jt7-3UAJ12617(FERM BP-3532) 
PHSC4 iyxUt7-3'JAJ12571(FERM BP-3524) 

U K- 1 2£o^T*#fSftTV^«fc$&. MMttfcfcflS*****'** 
aUTDNAO^ttSlil'^ (Mandel,M.and Higa,A.,J. Mol. Biol., 53, 
159 (1970)) #&»K /Wl/X • X7f-y*K^V^*£$ftT^S*5fc> If 
58Sre©«fi*&3>^> hHr^**»l'"CDNASziA1-*^ ( Duncan, 
C.H.,Wilson,G.A.and Young, F.E., Gene, 1, 153 (1977)) VhZx, fc£lM^ * 

7^ (Chang,S.and 
Choen,S.N.,Molec. Gen. Genet., 168, 111 (1979);Bibb,M.J. ,Ward,J.M.and Ho 
pwood.O.A., Nature, 274, 398 (1978);Hinnen,A.,Hicks,J.B.and Fink,G.R.,Pro 
c. Natl. Acad. Sci. USA, 75 1929 (1978)) , atMtft/W** (^H¥2-2 
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0 7 7 9 &JfcJBT*t£o 

mmm 

< 1 bf/^r- U ->A • 7^ h 77-^ AAJ12036 (FERM BP-734) 

ri/t/^r'J^A • 7* r- 77-^ >^ AAJ12036£ N M-CM2Slgtfe 0>i — £ 
D-*5g/L, *'M7*h >10g/L> ifgx** (Yeast Extract )10g/k NaCl 5g/U 
DL-^*x>0.1g/L) 4ml^T-Bfe^^U, S^^HHR tfeo ff e>tifcSfrct D 
Bacterial Geneomic DNA Purification^ h (Advanced Genetic Technologies 
Corp.fttO ^fflVMT^^DNA^ffltHUfeo &£ftDNA&, TEUM (« : 
lOmM h'J^-HCl (pH7.5) , ImM EDTA-2Na) 50//l^^tHLfco 

±13© J: oC&fcB ' Lfz%k&foVM\Z-DUrs Molecular Cloning A Laboratory 
Manual, Second Edition, Cold Spring Harbor Laboratory Press (1989)(H3tt 

(Dfi&izm^ -*-tfww •?vyj-e-i'3>*fi-3tz 0 m^muit, orf-f2© 

C*CTJi:0RF-F3©N^iB«©$I^SWif L&^BamHK SmalT'SiJ^lC^Hb U T# 
D-^«^ifttCtttfeo PSSM30 (^H¥8-196280^) ±\Z? 

D-->^Xfe6.9kb©o^0RF-F2cDC*^iSi^0RF-F3©N*^IPJ©M^^*A*-^ 
Sctd^BamHIT-«Dai^n§^3kb©»rM- (&H¥8-196280 N 
1649^467507^^ > h) 

7*'Jfn*-^3 >0ig^ M> H#2#j$m£tV ORF-F2hORF-F3&& 

< 2 >S>^^-^£^©T^$©iB?'J©&£ 

#£PCR8£«fcDJt*BDfco PCRBU S?gjfi(80KTAKARA LA PCRTM in vitro C 
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loning KitSffl^TfTofco ^#ft£liWT©£ o C LXn-o tz a 

*1&?t%.t%UWmmi 0mm (SpeK EcoT14K NheK PstK EcoT22K BgllK 
BamHK XhoK Sal K -Aval) ^T^£#Hb b£o Zhh<D7 ? V * > V -&m%t 

9) £ffl^TPCR£*To£o **yh©5' U >^S^MiP$ ftT V^ 

Z(Dtz&, *t-n77^-^f>^^5DNA^I©iiM 
TffMhU ^77^7-^e.^^ixfeDNA©^^*-b^ F77^t-^^ 

NA£EcoT14K PstK BgllK BamHK XhoK AvalTW U£DNA£ffl ^£±§£-(3, 
?=r>7*y Vifimm-CZtzo BamMftUfeDNA?-?^ > h £: 
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1 


CGTCTTGCGAGGATTCAGCGAGCTG (E?'J§^9 ) 


(3159—3183) 


2 


AGCTGGATTTCGGCCATGAATTCTA (K?'J1 


1^10) 


(3179—3203) 


3 


GATCTGTTCGGTCCGCAATCACT (E8I3 


1^11) 


(4189—4212) 


4 


CACTGGTGGAGATGTTCCCTCAGAT (iB^JS-^12) 


(4209-4233) 


5 


CATCTTCGCAACCGCATCCATGGCC (IE BJi 


i-^13) 


(4801—4825) 


6 


CGCGCAGGGTGCAGCATGTTTGGC (Efllf 


1-^14) 


(4831-4854) 


7 


GGGCCTTGCAGGTGCTTCAGGTGTC ( SB^U 1 


i-f 15) 


(4888-4912) 


8 


CCGCTGTTCTTGGTATTACAGAGCC (12?!) I 


1^16) 


(4914-4938) 


9 


GCAGCGTCAGCGATGCCATGTTTGC (ffi?"J1 


1-^17) 


(5322-5346) 


10 


GCTTGGCTCAGGTGTTGCGATCGTC (K^iJI 


1-^18) 


(5356-5380) 



tt> JE&PCRfcffofci:;:^ UMi: UTEcoT14^b^£ftDNA;&WstI?gib& 
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m »r # (D^-min & & £ t tz „ 

(3. ifftCOHF^SfSilfc^flWtfc. 0RFttJMS^3779~5761©1983bpfr 
£*\,fc„ HOORF^o^TGENBANK CDS^-* t3 <fc D*ltetfcsfs£f7o£:o * 

£2 8r8aORF©fflPtttfc*©.*S£ 



P. pentsaceus 


scrA 


Enzymellscr 


48.8 


B. subtilis 


treP 


trehalose-specific enzyme IIBC 


43.4 


S.xylosus 


scrA 


Enzymellscr 


52.2 


S.mutans 


scrA 


Enzymellscr 


45.4 


S. typhimurium 








plasmid pUR400 


scrA 


Enzynellscr 


37.6 
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ptsllsucjl£^#$^£*l£7lx tV^x V <7A • ^7 h7 7*-*>7A£ft 
mbtzo £t\ IfifftMcr?^^ KSIH&Lfc (01) o 3=1% 7*1/ hV\* 

^'j^-^n??-^ >7 AAJi2036©i&£ft-££l§^ itfiB7 , 7-r t-2 
mnm^i o> MWTi:st^spjstts77^?-i i (e«^2 

1) ^fflV>TPCR-eifi|igUfcptsIIsuc^^Br^^> TA7 D-~ >7** <y h (Inv 
itrogenttK) £ffl^T7n-^>7*U m??* I K £pCRS2i: bfc. 
(77^fY-l 1) 

CGCTACTGCTGAACGAACATGTCC (RfllS^- 1 ©Jg-S#^5947~5924£*Bi) 
pCRS2<fc!K XbaK Spel^bl;: «fc b tO fcB UfcBrtf £pHSG399©XbaI+M h 
g&U p399S2S«IS|-Ufco CO/?^; K&HpaK BamHI^Hb U 4Dfc77^^ 
>h (mm^ 1 ©^*#^4385~4798I31S^) SmaK BamHIfgfb UfcpHSG2 
99fc3i*gU 7*^7:- KpdSB^^HUfeo pdSBSBamHIrifb U 7*77* h* 
pBCT4^BamHI^<b DitiLfc^'J ^MaBST-^iiRltl&SSiSSttftSifi^ 

(^¥7-108228^#bb) £$^U 7*7 7* KpdSBT£«H£Ufco B^7^5K 

U*ffi«IB*^ mO~32°CT*Mf<MiS^£&#s $34TO±-ett£&«S"t- 

ft s P BCT4& S *©«J:dtUTfll3i5Ufc«.^¥7-108228^CE«©fi«*Si4 
^77- pHSC4 Zfflmnm BamH I £ lFKpn I X' W Hf t . * ^ il fc fflft !* Stt tUKjEj^ 
£^t?^3kb®DNA»r#£f#£o ^£ftfcDNAKfr0iE**8£T4 DNAtf U X 7— £C 
cfc S¥i#*5iHbbfco ^©DNAKrM-tcBamHIU >*-£8i£U £ft£lf tfBamHIT- 
SJKl/fc^ f""3D <BanHI£Tl8WbfcpHSG399fcjg'ifcU pBCT4<&f#fe (£p2) • 
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1. TIB (A) Xtt (B) \Zwt9>*9%. 

( a ) mtmmmm^ 2 \z1m07 ^ ; mm £ w -r s^>/^io 
7Ui©in. ^ #7^ x&&&£i3t?7^i?ie?ijfr£&!? s ^ 

2. TIB (A) Xfcfc (B) l:^t^^^I^3-Ft5DNAo 

( A ) iB?iJ3t©IE?'J&-t 2 13 BBis© 7 =• J *>M?Z9>>V7%o 

3. TIB (a) Xtt (b) K^*DNAT&S3f#^2BB*B©DNAo 

( a ) ie?m<DiE#i#^- 1 izirstmmm® ? ^ 3779-5761 
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SEQUENCE LISTING 
<110> Ajinomoto Co. , Inc. (^©^I&j^tt) 
<120> i/a-^D-7PTSx>+f^AII|3- K-TSDNA 

<130> B644MS0P1027 

<150> JP 11-189512 
<151> 1999-07-02 

<160> 21 

<170> Patentln Ver. 2.0 

<210> 1 
<211> 5969 
<212> DNA 

<213> Brevibacterium lactof ermentum 

<220> 
<221> CDS 

<222> (3779).. (5761) 
<400> 1 

agtccgtcga cgccaccatt gatgtggtgg tcaccgagct tgcggaggct ttctacatct 60 
acgctcccgt cggcgtggag tggggtcatt acgggtggga tcacgccggt gaaagttgcg 120 
gaacccatgg tgttccttgt gggttgaggg aacgagtgcg ggtgagaagt ttttcaagtg 180 
tctgcagttt ttaagttatg catcatcagc ttggaaggct gaggtaatte agtagacctg 240 



WO 01/02584 

caacagcagg cctcaagtcc gaagataatt 
cgtcctatgc ttgctggaag gaaccaaata 
atcaagaaaa tgcaggtcaa gcagttaaaa 
gggtgattga tggctttctc caactcgaaa 
cagcacctaa aaacgcagga ttccaccccg 
atcttcataa tcacggtgga aacggtggcg 
ggaacaccgc gcagtatcac cgcgaacatg 
cggcgccggc tgacgcactg gcagcgcagg 
tcctgctgtg cggcattcac ctcgagggcc 
aaaacccgga tttcattttt cccggcaacc 
gaaaaggttg gatcaaatcg atcacagtag 
tcgatctctg cgcagcgcac cacatcattg 
ataccactac cagcgcaatt gccttggcta 
atttgttcaa tgcgatgcct ccgctgcatc 
ttgctgcggc acgtgccggg gacgcatatg 
ccgatggaac ggtcgatcta gctcgttcca 
aagccgccgg aatgccagac ggtgagtaca 
atggagtcgc ccgtctgcgc gatggcggcg 
gtcagttcgt gcaccacgtg cgcaggggta 
caaccgtcgc cgctaaaatt ctcggtcttg 
caaattttgt ggtctttgac tcaaacggcc 
tactttaagt acgagtaaaa ctatcctgat 
tctgcaaaga cgagcaagaa gtcggcaaag 
acaagggtgg aaccttgggg cttgcaacag 
tcattcgcat gtatgaagct ggggaagtgt 
atgaatacgt gggactaacc cgtgacgatg 
agttcactga ccacatcgac atcgttgatg 
ctgatccata cgaagcagct gcagagtatg 
ttcaaatcct tggcatcggc ggaaacggca 
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aacctagatc cgtagacata agacatcata 300 
acctcagaaa gatggcagaa gtggtgcatt 360 
aaattgaggg aagaattgtt ccccccctcg 420 
acggcatcat cacggaactc tctggagaac 480 
aactccccac gattgttccc ggttttattg 540 
cgtttcctac gggaacgcag gaccaggcga 600 
gcacgaccgt gatgttgcca agcatggttt 660 
tggaaaacct tattcccttg tgtgaagagg 720 
ctttcatcaa cgcatgccgt tgtggtgctc 780 
caacagatct tgcccgggtg atccatgcgg 840 
cgccggaaac tgacaatctt tctgagcttc 900 
cttccttcgg gcacactgat gcagattttg 960 
aagagaaaaa tgtgacggtc acggctacgc 1020 
atagggctcc cggcagcgtg ggcgctttgc 1080 
ttgagttgat cgccgacggc gtgcatttgg 1140 
acaacgcctt tttcatcacg gacgccatgg 1200 
ttttgggcgt tttgaacgtc accgtcaccg 1260 
ccatcgccgg gggcaccagc acactagcga 1320 
tgacgcttat cgacgcgacc ctccacacct 1380 
gcgatcacga aatcgctaaa tccaaccctg 1440 
aggtgcaaaa ggtccattta ggtcatcaag 1500 
tttaaaggag tcccaccatg gaaatcacta 1560 
cagttgcagt cctaatcgca cccttegcca 1620 
gatcctcacc actgagtacc taccaagagc 1680 
cattcaagaa ctgcaaggca ttcttgttgg 1740 
aaaacagcta ctttaaaacc attcgcaaag 1800 
aagaggtcta cagcccagat ggtgcaaacc 1860 
aggcaaagat cgctgcagaa tccgttgaag 1920 
catcgctttc attgaaccat catcttctct 1980 
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gtcaggactg acaaaggtcc aggcgctgca ccctaaaact gtggaggaca acgctcgatt 2040 
cttcaacacc atcgaagagg tcccaaccca cgccgtcacc cagggtttgg gcactttgtc 2100 
ccgcgcgcaa aacatcgtgt tggtggcaac tggtgaagga aaagccgacg ccatccgcgg 2160 
aactgtggaa ggcccagtga ctgcttcttg cccaggttcc atcctgtaga tgcacaacat 2220 
gccaccatca tcgttggatg aagcagcagt atccaagctg gaaaacgctg atcactaccg 2280 
tctcatggag caattaaagc tgcgctagaa acaaaaagga aagtactgtg tggggctatg 2340 
cacacagaac tttccagttt gcgccctgcg taccatgtga ctcctccgca gggcaggcte 2400 
aatgatccca acggaatgta cgtcgatgga gataccctcc acgtctacta ccagcacgat 2460 
ccaggtttcc ccttcgcacc aaagcgcacc ggctgggctc acaccaccac gccgttgacc 2520 
ggaccgcagc gattgcagtg gacgcacctg cccgacgctc tttacccgga tgcatcctat 2580 
gacctggatg gatgctattc cggtggagcc gtatttactg acggcacact taaacttttc 2640 
tacaccggca acctaaaaat tgacggaaag cgccgcgcca cccaaaacct tgtcgaagtc 2700 
gaggacccaa ctgggctgat gggcggcatt catcgccgtt cgcctaaaaa tccgcttatc 2760 
gacggacccg ccagcggttt cacaccccat taccgcgatc ccatgatcag ccctgatggt 2820 
gatggttgga acatggttct tggggcccaa cgcgaaaacc tcaccggtgc agcggttcta 2880 
taccgctcga cagatcttga aaactgggaa ttctccggtg aaatcacctt tgacctcagt 2940 
gatgcacaac ctggttctgc tcctgatctc gttcccgatg gctacatgtg ggaatgcccc 3000 
aaccttttta cgcttcgcga tgaagaaact ggcgaagatc tcgacgtgct gattttctgt 3060 
ccacaaggat tggaccgaat ccacgatgag gttactcact acgcaagctc tgaccagtgc 3120 
ggatatgtcg tcgacaagct tgaaggaacg accttccgcg tcttgcgagg attcagcgag 3180 
ctggatttcg gccatgaatt ctacgcaccg caggttgcag taaacggttc tgatgcctgg 3240 
ctcgtgggct ggatggggct gcccgcgcag gatgatcacc caacagttgc acaggaagga ,3300 
tgggtgcact gcctgactgt gccccgcaag cttcatttgc gcaaccacgc gatctaccaa 3360 
gagctccttc tcccagaggg ggagtcgggg gtaatcagat ctgtattagg ttctgaacct 3420 
gtccgagtag acatccgagg caatatttcc ctcgagtggg atggtgtccg tttgtctgtg 3480 
gatcgtgatg gtgatcgtcg cgtagctgag gtaaaacctg gcgaattagt gatcgcggac 3540 
gataatacag ccattgagat aactgcaggt gatggacagg tttcattcgc ttttccgggc 3600 
cttcaaaggt gacactattg agagataagt catataaaag ggtcttttgt ggcgaattgt 3660 
acaaatactt cgcaaaatcc cttgatcgga cacaaataaa caggtttaat attgtttagc 3720 
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ttttgaacaa acattcatgt ctgaatattt ttgtttcttc ccggttaagg agaaattc 3778 
atg gac cat aag gac etc gcg caa cgc ate ctg cgc gac att ggc ggc 3826 
Met Asp His Lys Asp Leu Ala Gin Arg He Leu Arg Asp lie Gly Gly 

1 u5 10 15 

gaa gac aac att gtc gec gec gca cac tgt gca acg cgt tta cgc etc 3874 
Glu Asp Asn He Val Ala Ala Ala His Cys Ala Thr Arg Leu Arg Leu 

20 25 30 

gtg etc aaa gac acc aag gat gtg gat cgc caa agt ctg gat gat gat 3922 
Val Leu Lys Asp Thr Lys Asp Val Asp Arg Gin Ser Leu Asp Asp Asp 

35 40 45 

cca gat ctg aaa ggc acc ttt gaa act ggc ggc atg ttc'cag ate ate 3970 
Pro Asp Leu Lys Gly Thr Phe Glu Thr Gly Gly Met Phe Gin He He 

50 55 60 

gtc ggg cca ggc gat gtg gat cat gtt ttc aaa gaa etc gat gac gca 4018 
Val Gly Pro Gly Asp Val Asp His Val Phe Lys Glu Leu Asp Asp Ala 
65 70 75 80 

acc tec aaa gac ate get gtg tec aca gag cag etc aaa gat gtt gtg 4066 
Thr Ser Lys Asp He Ala Val Ser Thr Glu Gin Leu Lys Asp Val Val 

85 90 95 

get aac aac gec aac tgg ttc age cgt get gtg aag gta ttg gcg gac 4114 
Ala Asn Asn Ala Asn Trp Phe Ser Arg Ala Val Lys Val Leu Ala Asp 

100 105 110 + 

att ttc gtc ccg ctg att cca ate ttg gtt ggt ggc ggt ctg etc atg 4162 
He Phe Val Pro Leu He Pro He Leu Val Gly Gly Gly Leu Leu Met 

115 120 125 

get ate aac aat gtg ttg gtt gcg cag gat ctg ttc ggt ccg caa tea 4210 
Ala He Asn Asn Val Leu Val Ala Gin Asp Leu Phe Gly Pro Gin Ser 

130 135 140 

ctg gtg gag atg ttc cct cag ate age ggt gtt get gag atg ate aac 4258 
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Leu Val Glu Met Phe Pro Gin He Ser Gly Val Ala Glu Met He Asn 
145 150 . 155 160 

ctg atg gca tct gcg ccg ttc gcg ttc ttg cca gtg ttg gtt ggt ttc 4306 
Leu Met Ala Ser Ala. Pro Phe Ala Phe Leu Pro Val Leu Val Gly Phe 

165 170 175 

acc gca acc aag cgt ttc ggt ggc aat gag ttc ctg ggc gcc ggc att 4354 
Thr Ala Thr Lys Arg Phe Gly Gly Asn Glu Phe Leu Gly Ala Gly He 

180 185 190 . 

ggt atg gcg atg gtg ttc cca acc ctg gtt aac ggc tac gac gtg gcc 4402 
Gly Met Ala Met Val Phe Pro Thr Leu Val Asn Gly Tyr Asp Val Ala 

195 200 205 

gcc acc atg acc gcg ggc gaa atg cca atg tgg tec ctg ttt ggt ttg 4450 
Ala Thr Met Thr Ala Gly Glu Met Pro Met Trp Ser Leu Phe Gly Leu 

210 215 220 

gat gtt get caa get ggt tac cag ggc acc gtg ctt cct gtg ctg gtg 4498 
Asp Val Ala Gin Ala Gly Tyr Gin Gly Thr Val Leu Pro Val Leu Val 
225 230 235 240 

gtc tct tgg att ctg gca acg ate gag aag ttc ctg cac aag cga etc 4546 
Val Ser Trp He Leu Ala Thr He Glu Lys Phe Leu His Lys Arg Leu 

245 250 255 

atg ggc act gca gac ttc ctg ate acc cca gtg ttg act ctg ctg etc 4594 
Met Gly Thr Ala Asp Phe Leu He Thr Pro Val Leu Thr Leu Leu Leu ^ 

260 265 270 

acc ggc ttc ctt acg ttc att get att ggt cca gca atg cgc tgg gtg 4642 
Thr Gly Phe Leu Thr Phe lie Ala He Gly Pro Ala Met Arg Trp Val 

275 280 285 

ggt gac ttg ctg gca cac ggt ctg cag gga etc tat gat ttc ggt ggt 4690 
Gly Asp Leu Leu Ala His Gly Leu Gin Gly Leu Tyr Asp Phe Gly Gly 
290 295 300 
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cca gtc ggc ggt ctg ctt ttc ggt ctg gtc tac tea cca ate gtt ate 
Pro Val Gly Gly Leu Leu Phe Gly Leu Val Tyr Ser Pro He Val He 
305 310 315 320 

act ggt ctg cac cag tec ttc ccg cca att gag ctg gag ctg ttc aac 4786 
Thr Gly Leu His Gin Ser Phe Pro Pro He Glu Leu Glu Leu Phe Asn 

325 330 335 

cag ggt gga tec ttc ate ttc gca ace gca tec atg gec aat ate gcg 4834 
Gin Gly Gly Ser Phe He Phe Ala Thr Ala Ser Met Ala Asn He Ala 

340 345 350 

cag ggt gca gca tgt ttg gca gtg ttc ttc eta gcg aag agt gaa aag 4882 
Gin Gly Ala Ala Cys Leu Ala Val Phe Phe Leu Ala Lys' Ser Glu Lys 

355 360 365 

etc aag ggc ctt gca ggt get tea ggt gtc tec get gtt ctt ggt att 4930 
Leu Lys Gly Leu Ala Gly Ala Ser Gly Val Ser Ala Val Leu Gly He 

370 375 380 

aca gag cct gcg ate ttc ggt gtg aac ctt cgc ctg cgc tgg ccg ttc 4978 
Thr Glu Pro Ala He Phe Gly Val Asn Leu Arg Leu Arg Trp Pro Phe 
385 390 395 400 

tac att ggt ate ggt acc gca get ate ggt ggc get ttg att gca etc 5026 
Tyr lie Gly He Gly Thr Ala Ala He Gly Gly Ala Leu He Ala Leu 

405 410 415 

ttt gat ate aag gca gtt gcg ttg ggc get gca ggt ttc ttg ggt gtt 5074 
Phe Asp He Lys Ala Val Ala Leu Gly Ala Ala Gly Phe Leu Gly Val 

420 425 430 

gtt tct att gat get cca gat atg gtc atg ttc ttg gtt tgc gcg gta 5122 
Val Ser lie Asp Ala Pro Asp Met Val Met Phe Leu Val Cys Ala Val 

435 440 445 

gtt acc ttt gtc ate gca ttc ggc gca gcg att get tat ggc ctt tac 5170 
Val Thr Phe Val He Ala Phe Gly Ala Ala He Ala Tyr Gly Leu Tyr 
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450 455 460 

ttg gtt cgc cgc aac ggc age att gat cca gat gca acc get get cca 5218 
Leu Val Arg Arg Asn Gly Ser He Asp Pro Asp Ala Thr Ala Ala Pro 
465 -470 475 480 

gtg cct gca gga acg acc aaa gee gaa gca gaa gca ccc gca gaa ttt 5266 
Val Pro Ala Gly Thr Thr Lys Ala Glu Ala Glu Ala Pro Ala Glu Phe 

485 490 495 

tea aac gat tec acc ate ate cag gca cct ttg acc ggt gaa get ate 5314 
Ser Asn Asp Ser Thr He He Gin Ala Pro Leu Thr Gly Glu Ala He 

500 505 510 

gca ctg age age gtc age gat gec atg ttt gec age gga aag ctt ggc 5362 
Ala Leu Ser Ser Val Ser Asp Ala Met Phe Ala Ser Gly Lys Leu Gly 

515 520 525 

tea ggt gtt gcg ate gtc ccc acc aag ggg cag ctg gtt tea cca gtg 5410 
Ser Gly Val Ala He Val Pro Thr Lys Gly Gin Leu Val Ser Pro Val 

530 535 540 

age gga aag ate gtg gtg gee ttc cca tct ggt cac get ttc gca gtc 5458 
Ser Gly Lys He Val Val Ala Phe Pro Ser Gly His Ala Phe Ala Val 
545 550 555 560 

cgc act aag get gag gat ggt tec aat gtg gat ate ttg atg cac att 5506 
Arg Thr Lys Ala Glu Asp Gly Ser Asn Val Asp He Leu Met His He 

565 570 575 * 

ggt ttc gac acc gta aac etc aac ggc acg cac ttt aac ccg ctg aag 5554 
Gly Phe Asp Thr Val Asn Leu Asn Gly Thr His Phe Asn Pro Leu Lys 

580 585 590 

aag cag ggc gat gaa gtc aaa gca ggg gag ctg ctg tgt gaa ttc gat 5602 
Lys Gin Gly Asp Glu Val Lys Ala Gly Glu Leu Leu Cys Glu Phe Asp 

595 600 605 

att gat gee att aag get gca ggt tat gag gta acc acg ccg att gtt 5650 
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He Asp Ala He Lys Ala Ala Gly Tyr Glu Val'Thr Thr Pro lie Val 

610 615 620 

gtt teg aat tac aag aaa ace gga cct gta aac act tac ggt ttg ggc 5698 
Val Ser Asn Tyr Lys Lys Thr Gly Pro Val Asn Thr Tyr Gly Leu Gly 
625 630 635 640 

gaa att gaa gcg gga gec aac ctg etc aac gtc gca aag aaa gaa gcg 5746 
Glu lie Glu Ala Gly Ala Asn Leu Leu Asn Val Ala Lys Lys Glu Ala 

645 650 655 

gtg cca gca aca cca taagttgaaa ccttgagtgt tcgcacacag gttagactag 5801 
Val Pro Ala Thr Pro 
660 

gggacgtgac tctacgcatc tttgacaccg gtacccgtac gcttcgagat tttaaacctg 5861 
ttcaaccagg tcatgcctcg gtgtacctgt gtggtgccac cccgcaatct tcaccccaca 5921 
ttggacatgt tegttcagea gtagcgtttg atattttgeg ccgctgaa 5969 

<210> 2 
<211> 661 
<212> PRT 

<213> Brevibacterium lactof ermentum 
<400> 2 

Met Asp His Lys Asp Leu Ala Gin Arg He Leu Arg Asp He Gly Gly 

1 5 10 .15 

Glu Asp Asn He Val Ala Ala Ala His Cys Ala Thr Arg Leu Arg Leu 

20 25 30 

Val Leu Lys Asp Thr Lys Asp Val Asp Arg Gin Ser Leu Asp Asp Asp 

35 40 45 

Pro Asp Leu Lys Gly Thr Phe Glu Thr Gly Gly Met Phe Gin He lie 
50 55 60 
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Val Gly Pro Gly Asp Val Asp His Val Phe Lys Glu Leu Asp Asp Ala 
65 70 75 80 

Thr Ser Lys Asp He Ala Val Ser Thr Glu Gin Leu Lys Asp Val Val 

85 90 95 

Ala Asn Asn Ala Asn Trp Phe Ser Arg Ala Val Lys Val Leu Ala Asp 

100 105 HO 

He Phe Val Pro Leu lie Pro He Leu Val Gly Gly Gly Leu Leu Met 

115 120 125 

Ala lie Asn Asn Val Leu Val Ala Gin Asp Leu Phe Gly Pro Gin Ser 

130 135 140 

Leu Val Glu Met Phe Pro Gin He Ser Gly Val Ala Glu Met He Asn 
145 150 155 160 

Leu Met Ala Ser Ala Pro Phe Ala Phe Leu Pro Val Leu Val Gly Phe 

165 170 175 

Thr Ala Thr Lys Arg Phe Gly Gly Asn Glu Phe Leu Gly Ala Gly He 

180 185 190 

Gly Met Ala Met Val Phe Pro Thr Leu Val Asn Gly Tyr Asp Val Ala 

195 200 205 

Ala Thr Met Thr Ala Gly Glu Met Pro Met Trp Ser Leu Phe Gly Leu 

210 215 220 

Asp Val Ala Gin Ala Gly Tyr Gin Gly Thr Val Leu Pro Val Leu Val 
225 230 235 240 ^ 

Val Ser Trp He Leu Ala Thr lie Glu Lys Phe Leu His Lys Arg Leu 

245 250 255 

Met Gly Thr Ala Asp Phe Leu He Thr Pro Val Leu Thr Leu Leu Leu 

260 265 270 

Thr Gly Phe Leu Thr Phe He Ala lie Gly Pro Ala Met Arg Trp Val 

275 280 285 

Gly Asp Leu Leu Ala His Gly Leu Gin Gly Leu Tyr Asp Phe Gly Gly 
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290 295 300 

Pro Val Gly Gly Leu Leu Phe Gly Leu Val Tyr Ser Pro He Val He 
305 310 315 320 

Thr Gly Leu His Gin- Ser Phe Pro Pro He Glu Leu Glu Leu Phe Asn 

325 330 335 

Gin Gly Gly Ser Phe He Phe Ala Thr Ala Ser Met Ala Asn He Ala 

340 345 350 

Gin Gly Ala Ala Cys Leu Ala Val Phe Phe Leu Ala Lys Ser Glu Lys 

355 360 365 

Leu Lys Gly Leu Ala Gly Ala Ser Gly Val Ser Ala Val Leu Gly He 

370 375 380 

Thr Glu Pro Ala lie Phe Gly Val Asn Leu Arg Leu Arg Trp Pro Phe 
385 390 395 400 

Tyr He Gly lie Gly Thr Ala Ala He Gly Gly Ala Leu He Ala Leu 

405 410 415 

Phe Asp He Lys Ala Val Ala Leu Gly Ala Ala Gly Phe Leu Gly Val 

420 .425 430 

Val Ser He Asp Ala Pro Asp Met Val Met Phe Leu Val Cys Ala Val 

435 440 445 

Val Thr Phe Val He Ala Phe Gly Ala Ala He Ala Tyr Gly Leu Tyr 

450 455 460 

Leu Val Arg Arg Asn Gly Ser He Asp Pro Asp Ala Thr Ala Ala Pro t> 
465 470 475 480 

Val Pro Ala Gly Thr Thr Lys Ala Glu Ala Glu Ala Pro Ala Glu Phe 

485 490 495 

Ser Asn Asp Ser Thr He lie Gin Ala Pro Leu Thr Gly Glu Ala He 

500 505 510 

Ala Leu Ser Ser Val Ser Asp Ala Met Phe Ala Ser Gly Lys Leu Gly 
515 520 525 
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Ser Gly Val Ala He Val Pro Thr Lys Gly Gin Leu Val Ser Pro Val 

530 535 540 

Ser Gly Lys He Val Val Ala Phe Pro Ser Gly His Ala Phe Ala Val 
545 550 555 560 

Arg Thr Lys Ala Glu Asp Gly Ser Asn Val Asp He Leu Met His lie 

565 570 575 

Gly Phe Asp Thr Val Asn Leu Asn Gly Thr His Phe Asn Pro Leu Lys 

580 585 590 

Lys Gin Gly Asp Glu Val Lys Ala Gly Glu Leu Leu Cys Glu Phe Asp 

595 600 605 

He Asp Ala He Lys Ala Ala Gly Tyr Glu Val Thr Thr Pro lie Val 

610 615 620 

Val Ser Asn Tyr Lys Lys Thr Gly Pro Val Asn Thr Tyr Gly Leu Gly 
625 630 635 640 

Glu He Glu Ala Gly Ala Asn Leu Leu Asn Val Ala Lys Lys Glu Ala 

645 650 655 

Val Pro Ala Thr Pro 
660 



<210> 3 
<211> 44 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Sau3AI cassette 
<220> 

<221> misc_feature 
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<222> (44) 

<223> complementary strand extends a single strand having 
a sequence of 3' -ctag-5' at this position in the 
direction of ;-5' from 3' 

<400> 3 

gtacatattg tcgttagaac gcgtaatacg actcactata ggga 44 

<210> 4 
<211> 47 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: EcoRI cassette 
<220> 

<221> misc_feature 
<222> (47) 

<223> complementary strand extends a single strand having 
a sequence of 3' -ttaa-5' at this position in the 
direction of 5' from 3' 

<400> 4 

gtacatattg tcgttagaac gcgtaatacg actcactata gggagag 47 



<210> 5 
<211> 46 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description^ Artificial Sequence: Hindi 1 1 cassette 
<220> 

<221> misc_feature 
<222> (46) 

<223> complementary strand extends a single strand having 
a sequence of 3' -tcga-5 5 at this position in the 
direction of 5' from 3' 

<400> 5 

gtacatattg tcgttagaac gcgtaatacg actcactata gggaga 46 

<210> 6 
<211> 51 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: PstI cassette ;v 
<220> 

<221> misc_feature 
<222> (48). .(51) 

<223> complementary strand does not exist 



<400> 6 

gtacatattg tcgttagaac gcgtaatacg actcactata gggagactgc a 
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<210> 7 

<211> 47 

<212> DNA u 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Sail cassette 
<220> 

<221> misc_feature 
<222> (47) 

<223> complementary strand extends a single strand having 
a sequence of 3' -agct-5' at this position in the 
direction of 5' from 3' 

<400> 7 

gtacatattg tcgttagaac gcgtaatacg actcactata gggagag 47 

<210> 8 
<211> 47 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Xbal cassette 
<220> 

<221> misc feature 
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<222> (47) 

<223> complementary strand extends a single strand having 
a sequence of 3' -gatc-5' at this position in the 
direction of 5' from 3' 

<400> 8 

gtacatattg tcgttagaac gcgtaatacg actcactata gggagat 47 

<210> 9 

<211> 25 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for PCR 

<400> 9 

cgtcttgcga ggattcagcg agctg 25 

<210> 10 
<211> 25 

<212> DNA * 
<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: primer for PCR 



<400> 10 

agctggattt cggccatgaa ttcta 



25 
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<210> 11 
<211> 23 

<212> DNA u 
<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: primer for PCR 
<400> 11 

gatctgttcg gtccgcaatc act 23 

<210> 12 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for PCR 
<400> 12 

cactggtgga gatgttccct cagat (> 25 

<210> 13 
<211> 25 
<212> DNA 

<213> Artificial Sequence 



<220> 
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<223> Description of Artificial Sequence: primer for PCR 



<400> 13 

catcttcgca accgcatcca tggcc 25 

<210> 14 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for PCR 
<400> 14 

cgcgcagggt gcagcatgtt tggc 24 

<210> 15 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for PCR 
<400> 15 

gggccttgca ggtgcttcag gtgtc 25 



<210> 16 
<211> 25 
<212> DNA 
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<220> 

<223> Description of Artificial Sequence: primer for PCR 
<400> 16 

ccgctgttct tggtattaca gagcc 25 

<210> 17 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for PCR 
<400> 17 

gcagcgtcag cgatgccatg tttgc 25 

<210> 18 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for PCR 



<400> 18 

gcttggctca ggtgttgcga tcgtc 



25 
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<210> 19 
<211> 36 

<212> DNA - 
<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: cassette 
primer 1 

<400> 19 

gtacatattg tcgttagaac gcggtaatac gactca 

<210> 20 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: cassette 
primer 2 

<400> 20 

cgttagaacg cgtaatacga ctcactatag ggaga 

<210> 21 

<211> 24 

<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: primer for PCR 
<400> 21 

cgctactgct gaacgaacat gtcc 24 
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I. With regard to the elements of the international application:* 
[X] the- international application as originally filed 
| j the description: 

pages , as originally filed 

pages , filed with the demand 

pages , filed with the letter of 

| 1 the claims: 

pages > 88 originally filed 

pages , as amended (together with any statement under Article 19 

pages , filed with the demand 

P a 8 es filed with the letter of 

| 1 the drawings: 

pages 9 as originally filed 

pages > filed with the demand 

P a S es ; , filed with the letter of 

I 1 the sequence listing part of the description: 

P a 8 es _ , . , as originally filed 

P a S es __ , filed with the demand 

P a S es , filed with the letter of 
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the language of publication of the international application (under Rule 48.3(b)). 
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or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 
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contained in the international application in written form, 
filed together with the international application in computer readable form. 
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furnished subsequently to this Authority in written form, 
furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 

The amendments have resulted in the cancellation of: 

□ 

the description, pages 

I I the claims, Nos. 



□ 



I I the drawings, sheets/fig _ 



5 I I This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
— I beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70. 1 6 
and 70.17). 

** Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



Statement 
Novelty (N) 

Inventive step (IS) 
Industrial applicability (IA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



1-3 



1-3 



1-3 



YES 
NO 
YES 
NO 

YES 
NO 



Citations and explanations 

[Claim 1 to 3] 

The invention disclosed in Claims 1 to 3 involves an 
inventive step in relation to Documents 1 to 8 cited in 
the international search report. Documents 1 to 8 do not 
disclose an amino acid sequence coded by "SEQ ID NO: 2" or 
a nucleotide sequence having high homology with "the 
nucleotide sequence comprising bases 3778-5761 of the 
nucleotide sequence presented in SEQ ID NO: 1". Moreover, 
the fact that said amino acid sequence and said nucleotide 
sequence have sucrose-binding activity could not be easily 
conceived of by a person skilled in the art in the light 
of the disclosures made in Documents 1 to 3 . 
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